Acetylcholinesterase and nonspecific cholinesterase activities in rat liver: subcellular localization, molecular forms, and some extraction properties.
Subcellular distribution and some extraction properties of acetylcholinesterase (AchE) (EC 3.1.1.7) and nonspecific cholinesterase (ChE) (EC 3.1.1.8) were studied in rat liver employing subcellular fractionation techniques. All purified subcellular fractions were enriched in total cholinesterase activity over the homogenate. Plasma membrane and Golgi fractions showed a significant enrichment in AchE activity, while ChE activity was enriched in both rough and smooth endoplasmic reticulum. Subcellular fractions were subjected to conditions that selectively release proteins having varying degrees of association to membranes. High-pH treatment (known to release peripheral and soluble proteins) extracted ChE activity, but more than 90% of AchE activity remained associated to the pellet. Solubility properties and molecular forms of AchE and ChE in this tissue were studied by extraction in high-salt medium with and without Triton X-100, followed by velocity sedimentation centrifugation. Most of AchE activity (88%) (41% G4 and 59% G2 + G1) was detergent soluble; 42% of ChE activity (detected only as G2 + G1) was high-salt soluble, whereas remaining ChE activity was detergent soluble. These results indicate not only a different subcellular location for both enzymes, but also point to a differential association to membranes. AchE behaves as an integral membrane protein and ChE behaves as a peripheral or a luminal soluble protein.